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WEATHER D U R I N G  A P R I L  21-26, 1924, A N D  T H E  FREE- 
BALLOON FLIOHTS OF APRIL 33-25 

By V. E. JAKL, Meteorologist 

[Weather Bureau, Washington, May 24, 19.741 

The sequence of weather conditions over the country 
during the period of April 21-26, of more t,han passing 
interest in themselves, is of additional interest in view 
of the free-balloon flights of April 23-25, and their 
meteorological significance. ,411 account of the national 
balloon race of 1924 and of the participation of the Weather 
Bureau in furnishing the pilots with all possible informa- 
tion before and during the flights, is given in the following 

extract from the re ort of Mr. J. H. Jarboe, official in 

Tex. : 
Seven balloons started from San Antonis Tex., during the late 

afternoon of April 23, 1924, competing for distance in the national 
elimination balloon race. No records were broken, but four 
balloons exceeded a thousand miles, and the average mileage for 
the seven contestants was 798. The general course taken by dl 
balloons was somewhat east of north, and closely coincided with 
the surface isobars, but  the rapid and continuous movement of 
the balloons northward was quite unusual. Thunderstornis were 
encountered by all pilots as the balloons neared the center of low 
pressure, the first balloon being forced down 16 hours 46 minutes 
after the start. 

Six of the balloons were equipped with radio sets, and the pilots 
received weather forecasts during their flight. Their logs show 
that messages came in from numbers of stations, some reaching 
as f a r  eastward as New York the first night. 

A rather comprehensive schedule for supplying meteorological 
information was conducted. Weather maps, forecasts, and upper- 
air conditions from Weather Bureau and Army aerological stations 

charge of the Weat R er Bureau station a t  San Antonio, 

were supplied in bulletin form, and pilot-balloon runs were made 
hourly at the field by the Army meteorological detachment. The 
contestants were well informed of current and expected weather 
development before leaving the ground, and ample provision was 
made for supplying this information by radiophone during the 
race. Pilots were keenly interested in this feature, taking with 
t.hem weather maps, forecasts, reported wind velocity aloft, and a 
schedule of broadcasting stations. The distance covered, time in 
the air, and the approximate location of the place landed are shown 
herewith: 

-- .. 

m o t  1 Duration 1 Mil- 1 Landed (near) 
- 

€I. M. 5. 

Rochester Minn. 
Banborn. Minn. 
8t. AUS~BT Iowa. 
Dubuque, 'rowa. 
Moline Kans. 
Kaw City Okla. 
Wapanuclk Okh.  



APRIL, 1924. MONTHLY WEATHER REVIEW 216 

balloons would necessarily drift in a general northerly 
direction. From the evidence of aerological observa- 
tiom, no other course gave as good romise of attainin 
distance from the starting 
at about the time the baloons took off were steady 
Southerly, becomin southwesterly at 2,000 meters, from 

current averaged about 30 miles an how, bein highest 

northern sections than in the south. Over the Missis- 
s ip  i Valley and sections to the east the winds were 
lig % ter and more variable in direction, with a tendency 
to westerly in the hi her altitudes. Over the Atlantic 

The same eneral drift prevailed on the 24th, exce t 

eastern portion of the Plains States, and steadier and 
stronger south in the lower altitudes over the Mississippi 
Valley, the western trou h of low pressure having dev- 

preceding 24 hours. Over the Eastern States no strong 
winds of definite eneral direction were observed except 

strong westerly winds were re orted above about 1,000 

to the pilots, as the southerly drlft had carried the balloons 
only as far north as the lower Missouri Valley by the even- 
ing of the 24th. During the night of the 24-25th, the bal- 
loons that were still in the air made fairly oodprogress 

in of the 25th. 
%he wind conditions, substantially as outlined, were 

radioed to the pilots during the rogress of the race in a 

successively within easy range of the balloons. Successful 
reception of these messages is attested to by the eape- 
rience of Mr. W. T. Van Orman, the winner of the race, 
from whose report the following remarks are quoted: 

The stations from which our balloon, the Good ear Third. 
received reports are as follows: WOAI. 8an Antonio; &BAP, Fort! 
Worth; WMC, Memphis; IiSD, St.. Louis, KDKA, Pittsburgh. 
These reports were extremely valuable to us in our flight.. You 
might be interested t.0 know that, in addition to these etat.ions we 
arranged with a.nd received weather rep0rt.s from the following 
stations (naming 11 other stations) * * * We are inclosing a 
sample of the report which we requested these stations to broad- 
cast, and in the majority of cases we found that their report,s came 
out in this form. 

It is our opinion that the distance made in this recent race was 
made possible to a very large degree through the cooperation of 
the Weather Bureau and t,he various broadcasting stations. In 
conclusion, I might say it woiild be well in all subsequent races to 
arrange for broadcasCing of the reports on a very much broader 
wale, as their value has been definitely proven in this contest. 
Please accept my most sincere thank8 for the cooperation of the 
Weather Bureau given 11s in the recent contest. 

Sporadic thunderstorms on the front of the trough 
over Oklahoma and Kansas forced some of the balloons 
down on the 24th, the remainder having been able to 
continue in the air until they reached Iowa and southern 

% . $ he winds observe 

Taxas north to Nort B Dakota. Velocities in the southerly 

about 1,000 meters above the ground, and hig % er over 

Statea the winds aloft 1 ad mostly a northerly component. 

that the win 8 3  were south to higher altitudes over t E e 

eloped in intensity and a % vanced farther east during the 

over the lower La 5 e region and thence eastward, where 

meters. However, these wester P 9 winds were not accessible 

over Iowa, two penetrating into Minnesota 73 y the'morn- 

series of bulletms given to broa !i cast stations that were 

point 

race lacked on1 about 100 miles of e ualin the Ameri- 

are shown in Fgure 1. 

can record for &stance. The aths fo P f  owe by the two 
leaders in the balloon race an z that of the Army balloon 

Simultaneousl; with the start of the national balloon 
race an h y  balloon, Lieut. James T. Neely, pilot, 
carrying C. Le Roy Meisinger, of the Weather Bureau, 
as nieteorolo ical observer, took off independently from 

elevation flights. This balloon, after driftin northward 
about 400 miles, was compelled to land in 8 isconsin on 
the mornin of the 34th for reasons similar to those that 

35th. Threatening weather and variable winds devel- 
oped in the night of the 23d-24th in the northeastern 
sector of the low-pressure trough, which on the morning 
of the 24th extended from Arizona and New Mexico 
northeastward to the Dakotas and Minnesota. Over 

Scott Field, fi elleville, Ill., in one of a series of constant- 

ended the i alloon race in Iowa and Minnesota on the 

troughs, i. e., winds aloft of southerly component extend- 
ing well beyond the rear and north of the center.' Ob- 
servations at  Ellendale and Denver on the 24th showed 
south to southwest winds aloft to 5,000 meters above 
winds in the lower levels that were northeast and west, 
res ectively, and at  Madison strong southwesterly winds 

Dresel, on the 25th, showed a north surface wind, chang- 
ing at  about 300 meters altitude to south and southeast 
winds that estended to over 3,000 meters altitude. 

In  the lower levels over the region of Wisconsin and 
Minnesota the taansit,ion from southerly to easterly 
winds apparently occurred within a small latitudinal 
distance, the Army balloon having been carried in the 
last laps of its journey on the 24th in an arc of short 
radius (approximately shown in Fig. 1) from a southwest 
t.o an easterly wind. This is also well indicated in the 

surface wind directions in the northeastern 

34th and 35th. %eproductions of the weather maps 
the pressure distribution near the b y n g  showinf and en ing of the balloon race and at the time of anding 

of the Army balloon are given in Figures 1 to 3. 
Following up the development of this low-pressure 

trough it mill be not4ed that on the 26th the main center 
was over Iowa, with major axis trending NW. to SE. 
and general recipitation during the precedin 34 hours 
reported wit,fin its confines. A LOW with a hd. to SE. 
onentation of major ksis, while of frequent occurrence: 
is nevertheless abnormal, inasmuch as usual1 the trend 

A closer study is therefore suggested of the general ante- 
cedent conditions, already bnefly outlined in the earlier 

It will be noted that the HIQH, h t  
Faintly evident over the up er Missoufi Valley on the 

reinforced from the north. After i t  had attained its 
mctsimum de th and ext.ent,over t,he Eastern Stat,es on 

t.ario, which continued to develop and advance south- 
ward until on t,he 26t.h it was dominant over northeastern 
sections of the country, with highest pressure stdl, over 
Ontario. Concurrent1 , pressure rose over the Pacific to 

and a rise in pressure over the Canadian mainland (see 
Northern Hemisphere map, not reproduced). An accom- 
paniment of this pressure cycle was the advance south- 

a10 F t above surface winds that were becoming easterly. 

sector OppOsinf o the trou h shown on the weather maps of the 

of a trough of low pressure tends to become k E. to SW.' 

p. m. map of the Slst, ha a evidently been gradudy 

t.he 23d, nnot R er HIGH appeared, approaching from On- 

a maximum on blie 23 ds , followed by a decline on the 26th, 

art, of tshis paper. 

1 Sea footnote 10, Mo. WEATHER REV January, 1924,52:!21. 
J Of numerous examples. the weather'kape of Apr. ZS, lQl& Am. 21.192a, md Am. 
4 See footnote 2, Mo. WEATEER REV., Febnrsry, 19% 52:101. 

17,19N, show well-defined types. 
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eastward of an area of high pressure and lower tempera- 
ture over the Rocky Mountain States on the 24th-26th, 
which, occurring simultaneously with the develo inient of 
the Ontario EIQH, had the effect of segre ating t !l e nort,h- 

observed on the 26th. 
ern portion of the low-presmre into t i e  P configuration 

FIQ. 2.-Prwaum distributlon, 8 a. m., 75th meridian time. April 24, 192.4 

FrQ. 3.-Pressure distributlon, Sa. m., 75th meridian time, April 25. 1924 

An observation of SSE. wind aloft at 4,000 meters 
over Drexel on the 25th and at 4,500 meters over EIleii- 
dale on the 27th leacis to the inference that a norinnl 
west-to-east movement of the detached LOW was pre- 
vented by the persistency of the Ontario HIGH, of which 

the SSE. winds aloft were a 
nation of the isobars on 
the 24th to p. m. of 
retardation of the northern limb of the low-pressure 
trough in the re ion of the Dakotas and Minnesota dur- 
ing this period t % at amounted actually to a slight retro- 
gression on the 2Gth. FurtheT confirmation of this is 
given b the surface-wind record at Ellendale, where the 
wind c & y  ed from southerly to northerly on the 24th, 
and veere back to southeasterly on the 26th. I't is 
noteworthy that precipitation did not occur at Ellendale 
uiitil t,he wind veered from northwest to directions rang- 
ing from north through east to southeast, and that at 
Jlresel precipitation was delayed nearly 20 hours after 
the wind had changed from south to northwest., and 
about 8 hours after it had begun at Ellendale. The 
significance of this is that the recipitation that occurred 
in the rear of the trough on t !it e 25th and 26th can not 
all be attributed to the under-running effect of the cold 
liigh-pressure area from the northwest. Over southern 
sections only was it plausibly due to this cause. Over 
mast of the Dakot,as and Nebraska it. seems more rea- 
sonable, from the foregoing facts, that precipitation was 
due to processes connected with t.he transport of air from 
around in front of the  LOW.^ The distinction between 
the two types of preci itation is often evident by a gap 

on the a. m. weather map of the 25th. 
In connection with the precipitation that occurred east 

of the low-pressure area, it  IS interesting t.0 note the 
changes in temperature t.hat occurred with chmging 
confi ration of isobars and, consequently, source8 of 

was 14.1' C. at  2,000 meters in a SSW. wind; and at 
Ellendale 15.2' C. at 2,000 meters in a southeast wind, 
and 6.8' C. at  3,000 meters in a south wind. At Royal 
Center the temperature was 7.2' C. at  2,000 meters in 
an east wind on the 26th; and on the 27th, 6.2" C. at 
3,000 meteix in a SSE. wind, and 1.0' C. at 3,000 meters 
in R southwest wind. The lower temperatures at Royal 
Center than at corres onding levels at, stations to the 

edl due t.0 t-he difference in the source of air. On tho 
24tg tshe air aloft over Drexel and Ellendale was supplied 
by t,he drainage estending far to t,he south and south- 
west, hi pat.hs approximati the course taken hv the 
balloons. At Royal Centerxe winds in t,he lower levels 
on t,he 26th and 27tah had their origin in the HIGH to 
the east,, while t,he southwest wind observed at 3,000 
meters on t,he 27t.h m n  hc t,race,d hack in a curved path 
to the cnld HIGH that appeared in t.he northwest on the 
24th. Ra.iii began nt Royal Cent,er on the 37th n,s soon 
RS t.he wind iiem t,lie groimd chmged from eastply to a 
more sout~herly component, indicating the buildin up of 

rents near t,lie ground end the cold southwest wind aloft." 

in the shaded area in t !i e rear of the LOW, as is apparent 

suppy F of a.ir. On t,he 24tli at Drexel the temperature 

west and northwest a P ew days previously were undoubtr 

a.n a.dia.batic gradient between the wa.rm souther F y cur- 
.L - . ._I 59/. 5 5 

N E W  STANDARDS OF ANEMOMETRY 

8. P. FEItCiFSSON and R. N. COVERT 

With the approval of the Chief of the Weather Bureau, 
the authors, in 1931, began B redetermination of the rate 
of the standard anemometer estending to lugher velocities 
than any attained in earlier tests of the instrument. This 
work was made possible by the enerous coo eration of 
the aerodpamicd laborator of t % e Bureau o P Standards 
in providmg and operating ts i!L e two wind tunnels in which 

~ ~ 

6 Mo. WEATEER REV Januery 1924 52: 21 (pa.. (e)). 
6 Mo. WEATHER REV:: Januar){ 1924; 52: 20 (ad par., 2d. column). 


